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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a wafer 
processor which can equalize the processing to be 
applied to wafers, and prevent the pollution of the 
wafer by particles. 

SOLUTION: A holder driving mechanism 31 holds a wafer 
holder 21 by a catch 31a and rocks the holder within a 
wafer-processing vessel 11. In this case, the inside 
periphery of a wafer 41 rotates, in contact with the tip 
of a rocking support member 13, and also, rocks 
vertically within the wafer holder 41. Accordingly, this 
mechanism can rock the wafer 41 efficiently and can 
equalize the processing. Moreover, this can accelerate 
the processing speed by supplying it with ultrasonic 
waves. 
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(57) [g^] (flflEW) 

[ftft^gk] -^^^mmmm 3 1 1±» tet$a$3 

r<oBS. *^4 1 (o^muftmmxmu 

Itl 3<D^feflggl5l=*teLTI5Ite-t-5i:*Jw % r^^jfcvu 
1 SriSEb felSr^- -ffc-TS r i: 
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1 

^^t&m&mx'fr^x. 

?x^<0&ialf 

[if#JS2] ftftCBSiflKl. fifeco^airroF^T-^^T 

■f-5tf i jbmmxm 3 ov^-rn** 1 «i-ie«w ? ^ 
$ *trv * z> z t t-tz if 4 I^E«c <o ^ 1 

[if#«8] KflE»»4^jftj|JflE*«W»ttSr#-*-5i 
kZft&k-r Stt^eKffittwp^ayffiSa. 30 
[if#«9] WE^aiffli, /<— 7n— «&£tr 

[if^lO] MEiElfipBli, **'>0>*W3ffl;4*lffllE 

« 4 KiE«<£> 9 31 /^a^B. 

K:«(rr$SISlBSlMI5i. ME««pSfBS:±T*l6]»clE«i 
2Sg®jglJi: Sr^i-Si £ 3 fl|#* l K 

Efc^^&a&EB. 
[if 1 3 J ffiBSftttgBI*. AftE&aW«>j£aBl:*t 
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e. 

B&t&-lr«ia$tl-5<t SflE^aiffrttrjo^TttJE 

^^/N^asggo 

fiEfc £ ^N^/uy «r»flr«Tt)B-e*> 5 r £ ZW® £ if 
1 trE$t<£> £ ^/^a3gfi„ 

[if 1 6 ] saE*aa», MiefiM^SBAuwiean 

SB«o5 V>#< £4>*aaffc£«ftl!l-5gi5#ti:, 535* 
liT"^^^ y * -c«j«$ft-ci *a r £ £4$® £ tan * 

[if 1 7 ] atjE&aiff, Ms^ffiKtrffiiaen 
y yfuyfi/7# h (pbt) *^.ii^y^— x 

yu^— tvU/Jt- h >- (PEEK) WV^-fH^-C'fllj^^tiT 

Mo 

[if*^i8] v^^zmm-rzv^^mmmwxib 

Sr**., iWEiM&gBte, WE«e^«IBw«p^l-*3V>T, 

fclEtfti-S^iSEftgiSi:, S<lE»^g|5^±T^|6]ir|glj, 
CE«W!?i^>aB^«. 

[lf*3S2 0] MEft^rSSJi, WEMaWwjSffitc*!- 

UTussietw^^^^^b, tftisBttgfitt. stiEMa 

i £r*!Na<!:i-£!f;fcJSl 8 JcE^w^^/NaBit 

[if*jS2i] nedbaa. ^z^fflEAJiMri^ 
roiaaffilr±9i&i$-fc*&a3*i'5J:5K, fltrEMaw 
rt^d*3v^Ttf^E^*^gBS:^tb$•^^^s w ^ *w&k-rz>m 

[if*ii2 2] iMfEK»«W:, C*^«)^ffl«*«jHJE 

wmmmtfLZixitmMnkmterzz. kiz& <o 

"CtflE««f§BSr}§iti$-fr5r t 5r#miri--5if*^l 8 
IdE^^^^^Bo 

[is*3S2 3] ^EKtbSBi*. ^s^o^-nn^mie 
»i» ztitz&mu k mM-tz z k k <t •? ^ ^ 

5rM»$-fr5^i:«r#m<!:i-'5if*«l 8(dE®<73^^ 
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[19*92 4] StrIE{$M$g|5l2. «»©!>-*^«:iK**r 

mtt * ~'^>v? ^rte-e* s c t ir-f-^ts 

*9l 8trfB^ro!> ; c^«S^B 0 
[it*92 5] §t*9l 8 7!;^lt*92 4OT^-f*U>> 

[fH*92 6] ^oiyN^togfS^lwaabTMa-rS 

[if}*92 7] Wffi**^S:HrE»a»rt»wfev>-C» 

[»*S2 8] IJto»aWrti::*si*-C!7-*^S:»»iS 

£:*:# < "T5 r £ -5 fit*9 2 6 SfcttWttS 

2 7KGao9»^&a2r&. 

[11*92 9] IWE^WrtK:*5l*-C!7*^«:»tt3 20 

*ciSr*M»i:-r*BII*S2 6Sfctt»#*2 7 KB* 

aS*tS.fc5fc, tt*»^$r»»$** i£ 

518*9 2 6 7T;Mlit*92 9 ovvfiuft* 1 4K:fB*0> * 

92 6 7!z^fit*9 3 0 <DV 1 9KSE&W ?x^& 

r £&#iSi:1-£W*92 6 753Slil*93 OGH^h,** 

im*m 3 3 ] a*9 3 2 £Ga«> * *^*aa*tt«: 
nmn—mzmm Lx*m#m#$:mm-tz> z t 

[Ht*93 4] 18*9 1 75^SI*9 1 7 0H*i"fta»l 40 

t *<mft t -r -s * *^*aa#«fc. 

[18*9 3 5 ] If #9 1 75Sit*9 17ffll 1 

fc#^<o^ 4i y >- ^-r 5 r t *<®m t -r z> v 

[11*93 6] B»*3fi3 5I^IEtt«>^*^tea*«feSr 

[§8*93 7j &^$L*m&\,t£tfbv^^*® i mir so 
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s ^ y^m^mx-h o -c, 

Sr^b***!** b&a-t-s z t zw&t-rz 
[§8*93 8] «*assr«t»u**se>**^«:*a3a-f- 

[18*93 9] jg^Sr^U/iiiS^^^^^^a-r 

# e>*&a-r s z t t-tzy-*. ^Ma^au 

[18*94 0] «#«£{fc*&l,*a*&**^**&a-t- 
5 ? i /NAaa^-ffiT-fc o T „ 

^ci-rs^^&a^ffio 

!7=i^w^#Sr«ia»E+tesai-s t*^a*afeo«» 

5 »c:a'7*^Sr»»aF***s6>toa-*-* - i: Sr#® t~T 

s>7^/^a*j*„ 

?\z&v^^zffi®£^tefcL,t&m-tz>zt&<®wti- 

a 2 ©S* t ^rfli 9 -S-fr-ttS ist, 

a* ^ ^■frt'sssftj: •? a i ws^sr^* vxm 2 w 
[it*94 4] #a«ca;flc©«a*ife-<?*)o-c» 

**7L«aSr*tfJ: P I- Ltf 1 wS^<!rSiJ^fflS Lfc 

a 2 t SrBA t) 5 IS i: . 

li 9 51ft £ 5 1 1 (DS»5r^* 2 © 
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y* brig 2 ©SMI zmm $ *s ^ y ^ > i/xe t . 
[B*94 5] *w*a«t<o«it*«fe-efco-c, 

X& J: % 

& 2 (DSff <t 5:15 9 -g-fr** Ig t . 
tt0^fr*T*S**J:v«n LTJS 2 10 

Kg® bfcttffl|-ea#« £ WifS bT*?L»B y ^ V 

ft&1Lmm&&tri. 5 1' LTI 1 wSfttSMfLfc 20 
IB 2 <£>*#£ SrflS 9 ISt, 

Bfi 1? ^-fc-ar-ofcaa* «t on 2 © 

£?LfC/f til bfcJB 2 roSft £^ 5, ^ v * K%£ 

[HM4 7] ^N»(*»»«)fl3ft*rft-Ca!»o-C. 30 
SB 1 <D*fc<0*a5fc»j83ftfc*7LK«±fc#**L»i 

ft&*mm*mtsz. 5 k lti 1 <*>*<*:£ mjmix 

SB 2 <7?Si*£ frtt 9 3t, 
BA9-S-t>-e-r*ia*i9J(Sl«>**SrM**b-C*2«> 

MIENS' ^^xair^^T, je^&WSBiffi 

[RM4 8] *w*£flE©a«e#«fc-efco-c. 
ss i <om#<DmM\ztei&£iMt&ii'Km±\z&4rtinm 

IB 2 <7>g# £ SrBfi 9 3 IS t , 

tt 9 **HtT*S Wle J: 9 SB 1 ©Sft&KiS Utf 2 <r> 

*{*±fc#^FL»Bfc*m£li:*BKfcX&i:, 50 
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bfc*«-Cffl*« bT# JlffJg £^ y Xy* bT 

striae s/^v^xajr*5v^T, jg^&wgtbs 

Sr«WJ* «fc 5 KSB 2 w&#£fi!Sfi;*-fr5 r £ Sr#1S t "T 
[OOOl] 

[0 0 0 21 

[0 0 0 3] Sfc, ^i^Sr^^ldgJSUT^Si-Ste 

2 9 3 4 7 8 ^irii, U P 

x'^fcBKStt&iP £ £lr«fc 9 

So 

[0004] 

8-2 9 3 4 7 8-§-KM^$jX7t*:c^feii^Bl±> El 
L T V > -5 # A S: ^ oi tc:^* L * X <} ^ ^ IsME $ 

[0 0 0 5] *fc, r<D^i^^^ai-4oV^TI4, )S 

[0 0 0 6] *fc, rw^i^Nffi^Bf-fc^TI*. j@ 
^&tiJ:9*A^«rtrojiS{*:/iSMt!)L, ijxia^x 

[0 0 0 7] *7t, ^w^;c^>ft^Eir*3V^TIi. Or 
*-f Aft -6 fc*, ^ ^/>^t9-IC[Hl|s Lft ^ £ 
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[0 00 8] #fg91l4, ±%d.<D?$m\C&?>.Xte£ tilth 

[0 0 0 9] #3§WI4, st—TjfMzXZt* 

[0 0 10] 

l±IB*lifiM*i-5fiM*«i:, i»EfiWtt&iHfE*ye«0> 10 

U k * 5 c t i -f 5 0 
[0011] ^IB^i^a^B»c*3V^-C, fflrEBIbftl 

[0012] sfifa^^^Ms^gtt. ttrfE&s&lfrtKjS 

[0 0 13] afrE**^*H8SSfitt» ffiKB«i«BtrJ:o 

x<?=s--&&W}£-&z>m*v^<o*\'m&tmtivTtto 20 
EiEiftgBtr «t 5 umm^^m-r 5 mwxmm £ $ h 

[0014] «rE»*^4aa*tB^j8v^-c, ffiESWiX 
[0 0 15] ilfrE^^&agjBfciav^ MESW)5: 

[0 0 16] «rE**^*a33Sfite*5^-C\ ffjEf£f4V 30 

[0017] tftE^^flia^Bf-Jsv^T, itrEfta^: 

[0 0 18] mE**^»aas«i::*sv*-c» tUEAaSW 
14, *-'<-7 nHf *£trff it**** 

[0 0 19] iWE?=^Mai£fiJc::Jo^-C, MEIEKjgS 

14, ^*^Nro^^*sfltrES»5:«gp*f^e5tt-r-5 r £ 

*5wtiJS»tU\ 40 

[0020] WE^*^*aa»w-*sv^-c, WEEWJS 

u ME«uawtt, WE«*jsw»:A*tfe*vyt«**e 
[0021] iiijE^/N^ji3£gi;::io^-c. WEigffidse 

(4, SftE««rSBS:*^*f6]^iBlbi-5miffitijSBi:. lift 
E««r»S:±T*l6HwK»-t-5JB 2 WmUk*^1rZ> z. 

[0022] aftES'^&a^HKfci^T, flftEGM^SB 50 
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14, M&temw<o&ffiizttLX9&mwi\z>? iL^z&tt 

U SftESg8l)gBI4, ^Efea«(OjSffiic:*f u-CBSK^i- 

[0 0 2 3] HftE^^Ma^BKSS^-C, ^Eiea&SB 
14, ^^^^iag^ir.ttj^-^^ig^^^ipj-^ 

mm&m&ft\zi$\,^xiftmi%ttn*M®&-£?>z. tfcfr 

[0024] *frE^^/NMg^Blc*jv^-tr. flMBfttttt 
[0025] MEC*^*HS«Bte*iv*-c. sftE*aa 

MEfi^SB&trMEBttSB«> 0 *>'>ft < i fc*&a?K 
k&M-TZ&ftti. *3£&tcte7'7*3--y?xffii$,£ti 

[oo2 6] aftE^^assBt-fci^-c, sftE&a 

ft, HftE«J$SlS,Rtfl!ftESeSi)gBW 9 *>'>ft < <t t^aftS 

(PBT) 3=*:l4#y^--rAoL-^,u4r hv (PEE 
K) <D\^iTilfi*xmi&£tlX^Z>Z kt)W& 
[0 0 2 7] >^Wfc«a**^ttj£Sat»4, ?=^-£r 

mm-i-zt^'-mmmmxib^x, ^^^mxtattt 
xmm-i-zmmnk&m*.. tfitzmmmz. mmmmm 

mm £ -tt:5 r i: £45® t 1" 5. 
[0 0 2 8] ifflE*~^*ayg«»:::m*-C, flftEfgtbgB 
14, WEfiy*»a:*¥*|fiHwtttt-*-5*lB»»i:, M 
EfitflPffl Sr±T^(6] KiMM"* JB 2 SEKjSB t^rttSr 

[0 0 2 9] liftE^^&i&gBK^T, ffiEiH^at 

14, fflE&awrojEffifcttLTttSBfcfr^fcfttt 

U WEiE*)^l4, flWE«iaWwj6B^»U-CI*ittSE-r 
[0 0 3 0] ME^^^^3£B^*3V^-C, SfJlEiES&gB 

14, ^^^^^siiEtoaifrtco^a^irj; «3B&*^— ici^a 

$n^J;pJc. ^EMa«frt»c*iV^TWE««rg8Sr«ib 

[0031] snE^^^^in^ai'fc^T, mmmmm 

{4, ^*/NO^»»*stftE&aWrtlc^*Jxfc^ffilB 
i 5 rilUD ^ */^w»»»f^*s*# < ft 5 «fc 
pjc, WE*aa<frt^asv>rmE«»SBSr»»s*5r: 

[0 0 3 2] wE^*xx»as3s«irj3^T, m^mmn 
14, ^*/No^asB**fltrE*a«*rti=jgj«snfc^ffieiJ 

k&flk-tZZkizXyV^^fimifcirZXjlz^ iJISte 
aWrt»-*3V^-CStfE««fgB«:»»i$ii:5 C i:*5$f * L 

[0 0 3 3] SflE^^^^as^Blc:*J^T, fWE&^SB 
14, ^mw^^^NSrilx^pI^ft^ai/N^/u^Sr^pitg 
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[0034] *%w\mz*m#®immmte. we** 
[o o 3 si *&w\z&:?>?*^® : mjjmz. t^^z 

E**^*ME*tt«*rtfcfcv*T»»3*«— iltr io 
[0036] tfrE^^MS^S:!*, ftfna«ia«rrttc:*3 

«a«rtfc»^$*LfcsSffl«t»ft6S*s r. 2: Id ± 9 . 
[0 0 3 7] ifo|E*=^*yffi#S:tt, flMEfcwaWrtfc** 

[0 0 3 8] llfTE? ^/N/JJffTE&iS 20 

[0039] «riE'?*^fti3g*ffi»4. wm&mmt lt 
[0040] ms.^ x^Hkm^mtt. mtin&mmt l-c 

[004 1] *«ni:fii5so I fxAwMig^feii, 
#rSE?a^i&S;frS:4rigw— gBfcigfl! LT s o I 30 

[0 0 4 2] ^^I^S^x/xfelMli^ miv = 
[0 0 4 3] >>3i/N«ya*«fe»±, WEl?* 

[0 0 4 4] *3BW»=«SSO I *~'M0«3t:frifctt, 

m&v ~'^®Mnm*TM<n— mzmmx^xso i 

[004 5] ^^Mazfrteli, 

1--5. 

[oo4 6] *xm\z&iz>t ^mrnxm*. m^fc* 

[004 7] ^WlC^S^i^MS^teli, jS^&S: 50 
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b>am-rz> z. t zm®. ti-z 0 
[0 0 4 8] **93ic«5**^ias*«feB:. S^&«r 

[0 0 4 9] #*W;:«5*3:^8ia*8:tt» e^ssr 

[0 0 5 0] **W»w«5 5r*/N»a*8fett» jg^&Sr 
•C, ?*^cD:£#:£Mgffi*ir»iai-5i:#Kjg^&cD 

mmmzttvxv&w-'frizxwi., m^<omwim^m 
t-rz> 0 

[0051] *&w\z&z>¥mi£&&<ommjjmz. m 

# 2: S'Ji&fflE Lfcft 2 <D&fc t & J£ 9 5 Ig <h , 
aS <? <fc •? ft 1 btf 2 co 

^mxm^m.^mm\.xmimm^^-y^>^\^xm2 

cD&<fc^ffi&ittt£it5^^>'^Ii£i£^K HfflE 
[0 0 5 2] **WtC«5^«:Sfl:cO$!it*ffi|*, ft 

Ifi 9 -&fcHt-C/j:3£#<t: 9 ft 1 co£«:=Sr^* LTft 2 CO 

*ffiLfcft2CDS#£^^>r&*KSfe£K«iSL7c 
SrW^ Lt^Mi 5rx yfy^Ltf 2 

^i/^-V^Xgtc*JVNT, ft2coS^SrS»)^-arSw t 
Sr#m 2:1-5. 

[00 5 3] S**#»fr«)«it*jifer4, ft 

»/at5isi, #-&imm*mtf*.o\z\^x%i\<om 

flfi 9 ^btt*5S«:J: 9 ft 1 coS^Sr^* LTft 2'co 
»<*:±(r#?L^«r^ai$-a:5i**xai:, *TLK«*s 
^tti Lfeft 2 COSftfro: y ^ V^ffi^ lZ$fe^K:SBt 
*»-Cia*« Sr«i^ LT ^7L®@ & ^ •>5 L ^^U-Cft2 
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[0054] *?swizg<kZ ) ¥m#m#<Dmmj7m\t, % 

^/fc-TSXSi:, #&jinm*&tr 4 5iatfl roS 

l£ 9 ^t/i5Sffj; 9 m 1 UTl 2 co 

S#XK^?Lf?S£«ffi£-£5l&*X@<!:, #?LfCJf/5*> 

irjfS 2 (OSfi: Sr^Ki £ its - t b 
[ 0 0 5 5 J *«M»r«*i|£*fl:*fl:w«J6^«fel4. H 

# i S'J^fflE LfcS2 cos* i 4rflfi 9 6 Xfi b , 
B£ 9 -S-fo-fr-Cft J: 9 H l Ltf 2 co 

^±fc*ft»l«r*ffi<***I*Sl&i:» ^IM^ 20 
*m LfcSg 2 coSftfc^ y f^^tt'pfcSte^fcgHH-S 

«#«Sr«it&b-C*?LK*SrJ.y9-V^L-C*2ro«* 

[0 0 5 6] **Wfc«a#*{*^©SI3B2rifc|i, JfS 

Ifi 9 ^tt^SlftJ; Oil <Z>£tt$rB£3c LTI2 <D 

>@^& L X&limm ■& s. y ?■ V ^ L T 1 2 CD«# 
*ffiS:Sttl$-e:5^yf ^y*X@£ Srg-^ WflE^yf 1 
^^Xgjr*jv^-r, i&g 1 &wSl&ffi£8SiaJ-5 4 5fc&2 
5 r. Sr^ir-TS. 

[0 0 5 7] 

«>» a* mm^mm trnni-a . 
[oo5 8] imi<omM<Dwm~] biau, jmbww 

* *aafc IftE < SJH *TtE "C *> 5 . 

[0059] - <omi&<ommzmz> 9 ^mmmrn. 1 0 

^y*^y*^T«f£-r5C£;4S#*bv\, yy* 
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— h (PBT) £fcl4#y yvHr h V (P 

EEK) «*j»sffig-e«>5. ^©5fc#*»JBi:l,TH\ 
0"Jx.«4\ PVDF, P F A, PTFE^JJfjg -?£>•£>. 

[0 0 6 0] CLCD^^^a^ei 0 014, i?xAftl 
Wilt, ^iA*/^21«r^i/«»llrtt-I 

^i^Mgf i o o ti, jS^Stlf 6 i r t a* 

[00 6 1] !>x/xS:j{ilt5^l:ii, y^NitaaW 1 

i izt&mm&ffiit-r. t^'^mwi 1 c:i4, 4®*— 

fc«SS7 HwiOftiSffiSr^^^MaWl lcoiSSBi 
9 ^x/nWI 1 rtld^-t-S. l^iA&ffllllA^ 
6>8feh,fciaa«tt4ffi*— /<-7n-H l 2lc|f®$ 
n, 4ffi^-— /<— yn-wi 2(OjSg|5^e> ; »S5g7 1 
ftt:J"C#ttS£*V5„ rco^i^^taa^Mi O 014, 
y*Kij«lfl!3 l i:it) i>ia*;^2 l 

ferawfca&attsrww-sfc*, *&a»rottaB«:-j£fc: 

[0 0 6 2] <?aL/N3fc^2 1 14, -J&l-rtTIS^JvC^ 
5«iBiS:-f:«J4*«ffl-r5Zi*ST?#S*s, 5*, y"y 
^^y^^X-W^Lfctco^^SLVv yy^^-y^t 

>\ ^y/ofu-y, #!)yfl/y7i/7^u-F (P 
BT) */cl4^y i-f;n-f/^ (PEEK) 

PVDF, P F A, PTF E^/)5»igT*fcS. 
[0 0 6 3] *^e»aH*3 ltt» ^i/n^/u^-2 1 
«rJE«F-f-S— M(Dt&ftU3 1 a ?:*L, rco— Mcofcft 
U 3 1 a \Z X 9 ^ ^/N^/w-y' 2 1 Srffi}$ Lt a:/^a 
If 1 1 l^lraiK$-iir2,t*»r, j»x/x*MMi lrt(c*3 
v^-c^^/^/w-y'2 l SrSI&S-ttfctfs 4 l lc*f 

tfmmmms 114, -^r-f4, tacoxm^j^Tb^^^ 

^■T-14, ^xaM8I1 0 0C9— gut bTCO^ffiSrW 

[00 64] rco^J£c0^ffi|4, te^SB 3 l a Id 

4 9 l£&f?-f-5ri:{r«fc9?^N4 l 

SrMSEWJ-iS^fi-SfcwcfcSjJS. CT^I4, «2^fg|5 3 l 
SrR*/<y K^tre^x^r ttcfc 9, ^7^^^4 l Srac 

^4 l CO«:^i--5^(6)l4, !?i^*aa«fl ICOiSffildS 
W.teJ}fa\zmb*l-f. 0iJ^l4, 

[0065] ^^^saafiii i cojs$bjc{4, ^/t-yiEib 
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<Dmw}<o%jm*&£>z>tz.tf><Dmmxmmtt 1 3 treses 
^b*w*.L\,\ ^<vmw)%mwiti 314, £:x/n*^ 

^1^4 1 w^JlgBl^ttb. SgWiKJ: 9 ?i^4 1 

-tirS. Lfciiot. ::wl§8S3:gSi5*tl 314, *Q.S^<o 
? x. /n w ffi *S— ■ tt & fa ± $ * £ -hT- Wffl T? &> -5 . 
[0 0 6 6] $f>(^. ^©»tt3£«8Mti 3-SrJiT (y 
ffcfrfr) &UVXI4fe& (x«*[6j) (:H£®rti:L«>SIE 

SWtl 3 l*##it4:i:i:J:0!>x^4 1 Srlslte^ 

#T-#S. UfctfoT, WBa6««3 1tJ:Dj'* 

/N^yu^2 i *&m&'&z>mm*'i*z<-rz>z. t. 

■tit. frat^lMMt 1 1 *'J^Hbt5ci*si?#5. 
[0 0 6 7] iE^aSIf 6 1 rtKtt, jmftKS 1 jWES 

Tl^So :o|ffiHl6 2iriiJ^jSai5 1 <k?^ 20 

*asiii i t<DGLmf%m*m&-rz>z tizzy, 
8js#rii. 4 9pl<i4?^>4 n^^^tt-sig^ 

aft«r*aHM-5 8*ttlK5 1(4, 

[0068] m i b (4, */uy®mm 3 1 w«epi&«j^ 

^^■TEIT-foS, ffi^ftB3 1 a 14, BUBfUBn-y K3 1b 30 
&J¥UtH-£fcfc:«}:9M#, MBUflns, K3 1 b SrISA 
5: £K4 OBBC-B. ftA^KftM! 3 1 (4, 
tt3 1 c Srtti: U-Cxtt^ifeilcSH&U, HiKilZKitt 3 1 
d Srtti LT y *»3br|ftU=»»-f 5. 
[0 0 6 9] E12A-EI4, * 3^rog8&;fr5£S:ffc9!-t- 

*:/U^2 1 <Z>^t&^[6]Sr*i- 0 EI2AI4, <? ^.^(D^W) 

-r, m 2 b ic^-ri 9 &/i>ymwmm 3 1 i4ffi4^gB 40 

3 1 a SrT*l*)»-Jf UT»f S. -«?jf UTffO^j^r"? 
=c^> 4 1 W^-jggBI4S»5:gg|5*f 1 3 tutti - *. LfctfS 
ot, 1 l4MK)3tSa5«- 1 3tcioTTSBSr^: 

PC^So 

[00 70] ffitb^a&tt 1 3 14, * 4 l KHSttrT 

srtiati, ?ftf>^ii^x/s4 1 tm-s4 pic-r-s 
zttm*. u\, 

[ 0 0 7 1 ] Sid^SSiSW 1 3 14, '7x/>4 10Sl«r 50 
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i>i3ft»R. 0>J;tl4, j$«#K-rsc r 
tot^i^4 1 l:Ht«ilS:^- ftf-scr 

So 

[0 0 7 2] Sfc, r<73^^^N«lS^ei 0 014, ?;n. 

^4 1 tmmsimutti 3 to^w^BBa^, mm 

■fZt. 1 <t£ ^ y^m^l 1 

[0 0 7 3] pm^Jfr/U^ 1 Wlf LT(f4l4, fc5S 
**#v^5FjS«» ^^4 1 £»M£a8M*l 3*©»tt 
ffi^Sr^#<-rsr ir^T-tSfcA, ^ftb^^SB^T 1 3 
t <}=.^4 1 irOj#9?r/«c< UT»f^FASrBSlh-rSC 
£#T-£S. r*U4, ^LT(fS^/h$-T#*Si:, 
^4 1 K^i-SS^SSbSaSW 1 3<D$tiggi5lC^ 

g§B*tl 3*^V^fc4§^, WbT(fftl4, £^4 1/45 
Stb^asttl 3»c:««4Lr7)^3 OmmStftfS^ 

[0 0 7 4] ■?^^*/u^2 lOif LTffS)^/J5iSslT-r 

St, ^IWiSlli, aytfa-^mpoT, 
El 2 C IZ^-T 4 5 tEl^gB 3 1a Sr^fa ( x $4<73iE 
td^«J$-frS„ rtUr4<9, ^^^4 114, ^tf 
0 9I=E(EL4*SP>, ^x/^m 1 lrtlr*3V^T, 5& 
(xWwiE*-r6]) JrB&7K¥»-S»ii-S. *e«fg|J3 l 

a<D^S!)g|4, !7x^*;wy2 1 WTgiSWM PgBI-®§^ 

[0 0 7 5] ^x^y2 1«t7j|Sl (xfftCDlE* 
1*1) ^©iffas»7t5i:. ^^WWmmz 1 14, = 
vtra — *SgiJP?>T, E12D{c:*-t-4: te^PSB 3 1 
a Sr±*rRU^»$-frS 0 ffi^tB3 1 a w^»fl:(4, 

^^4 i ^teSffficofSffi i 4.<D'&mzmbt£\>^mmz-t 
s«#fcs#f>-efcs. 

[0 0 7 6] !>x^»!|?y^2 1 OT±*lp]^<0lftf^#j^ 
Tt5t, *^^ieib««l3 1 14, ^yfa-^fflfl© 
T, 12)2 EtC^-T4 9l3, tE$$SB3 1 a (xtt 
^»»$*, (HI 2 A) tcM-To 

[0 0 7 7] U±<DW)ft (El 2 A-»HI2 B-»EI2 C-»EI 
2D— EI2E) Sri^t)jl-rri:l-4»?, >>aiyN4lSrig 

[0078] z<d >>x^«ii8f i o o idao-tttf, 

$4xfc®^r*3V^T'?^^4 1 SrlSffil^-yrSTt*, 
^4 1 lwf^ffli-SS : i : &^«fig'fli-t-Sii:#T-#So 
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[0079] tr *>x\ m : £&<Dfei?;&\-tfcfflffi l x~m 
Bi it*nzts\,^xi%-iti-zz.t\zmmx'ibz 0 

[0 0 8 0] LA^U rco^3i/>4n.S^Hl 0 OIA, 

>\s?mmm 3 i \z± <? ?*^4 i zmmz-ttztmb. 

faco^, *4«6*(6]co^<DJP^tj<73T-fcoT{>, 10 
^4 l\ztt-tZ>&m<Dt%-it\z%r5-£-£Z~ttfXZ 
S. ^x/N4lSr-E-(Oi*|6| (Ztt*(6)) K{>» 

ift^itSCir^it). *¥ffirtK33«tSj@^&cD3£«gB 
£fc J: 5 ^ ^Nfflco^Sco^— tt*?5r hMJE-f -5 r i 

[008 1] ico^i/^SKfil o Of*. $ bin, ffi 
»2»*tl 3Sr«|^T^-5fci6, ?^4 1CDfi§i!jfl: 

3<o@^eii^^^«iaif 1 1 w/g^i-fiB^-^ti-r. 
#j;tii, !>xAji!iijfi i <DmmzmfeLxi>& 

[0082] ^bir. ^co^^^^aissi o ommn 

[0 0 8 3] :©Di/«8fl 0 Ofi. jg^j&W 6 

i ^m^^^m^xh^xh^^^mmizmm^mm 

!)^x/^y2lSri>x/^Itt 1 1 rtt;r:fo^-c}§®> 

£itz>mm&mx.x\,w-£. %&mm<Dwz£^xi><? 

4 1 s-tea-rs^ir^-r5^^sr^«jt'^i^4 
mmm3 1 &*,u*-4 1 oae^fii^^tiiinf t lt 

MtsrtfcftSfcfti'x^fei^ftti,; 

[0084] ei 4 \±ffiM^w.&tt<Dfc<»mf&m*mirm 40 

-Cfc!?, (a) te^ftEk (b) tt-gl5t£^(llT-fcS„ 
•}*'^4 1 irwrair^t) &£C. ^ia4 14PS*iI: 

[0085] si 4 iZTjk-rmm^mutf 13' -^k 

BST-v^coSii 3 a Sr^r-t--5 0 ;L<D<fc ?&vl?cof»i 3 
x^4 1tft^t5fcft, ?^4 1 
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[0086] sB3tggBW i 3 ' <D9c$tuft<Dmtt. m 

7ttt, 1 3 bOi p^f t4fc*.iStltt«<0« 

-7- 4 inw^tcWm-t* Z. t So 
[0 0 8 7] ffi2<nmM<r>Bffi] EI5Ali, 

a^tt ioo &mfr&Astz?~^mmis*TJ*<DW&ffi 

&&ff:-t£lW.mxibZ> 0 EI5BI*, El5A»c^i- 

1J7 i / -> * x a co — U & tfT IE ffi El X £> 5 o 
[0 0 8 8] - cor>^yN^ia>^^A|i, #J;tli. n — 

h(Dj>wmxhz> 0 

[oo89] si* is. xsuymmmma 1 i^Bw^ 
mmnmm^-f-^^ymmmmxh*) , 

? 2 1 fc«)COffi^SB 3 1 a ' Sr^U 

*^2 1 Sr*¥*(6] («-^«<7>iE?iJ*r6l) lcKBi-S 

[0 0 9 0] rw^cn/s^aaix^^ioii, ayfa-^ 

tctfox. ARaastf-ft-rsr tic* pfg^-ra^-f 1 ^ 

[0091] [^3»HJSro^] ccosessco^fliii, 
^i^coStb^coteco^JSrti^-rs,, EI6A~DI4. 

«><OEIT*fe-5„ wtie>WEUr*JV^T, ^fPli^i^^/w 

^2 i iD&wsJjfa&^-r,, EI6AI4, v *^<DmmW)YE 
ei 6 b ic^-r j: 9 *;uymmmm 3 1 liffi^ge 3 1 

a £;&T;£ftK*£»j£-tir5. r co^*b*(6]li, *¥ffil- 
>ttLT^4 5«co^a^»ig-e*>5 0 >*/>*yU/2 1 

^*/u^2 lco^ffllgld.toTJf ISI&jfcS 
SBWl 3fl3**«BSr*j{Ki: L-CB*tHH»)*lSUClB]»i" 

So 

[009 2] tLT> St>i:^x/>*/^2 1ffiT* 

misiMtti-* i: , v*^4 i<D&&t>mm$.mMtti 3 

zt/N*:^^ 2 1 CO*ffi!]CC){a!lMtw[6]^ortHll*lL, El 6 C 

[0 0 9 3] £iblC. ^i^^yu^-2 1 Sr*T*l*U=» 

11^3 1 l4fE*£g|5 3 1 a Sr*Ji*(6ll^ii$iirSo ^(O 
&mijfai-i, EI6 Bir^i-^Db^rfeicD^iSit-t-s- t 

[0 0 9 4] ^/s^a-^ i 
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£:e/n4 1 co^/^gi5li, 5-1^*^2 1 W^ffldS 
ir j:oTi¥ M8Ji2:gSi5*t 1 3 LT 
K«PfHHDK*iftil=llIil|-*-S. ^L-C. EI6 At^l^ 
m$iX"}^s^i<?2 1 Sr^ffij$-<±-5r <!: T- 1 [H]cDfflM£ 

{0 0 9 51 W±Wt&f^ (12 6 A— El 6 B—HI 6 El 
6D) trUkDigi-z. i tc: J; t> . ^x^4 1 friggHwJgIb 

[0096] ffi4<DmM<w&m z.<om$&<Dtemtz. 10 

0 1 HfttfjCilif)- ro#?js£®3if»;: H:IBI-0>«FS-«:f+ 
[0 0 9 7] icDlllfero^ffiK^S^ai/M&ageBl 0 

?*^&mmm8 oirio-c, ^x/sai«n 1 

LTB&W) fc^a^4 1 8r«J9LT, ?x^aH 1 

lrto^afK (09x.tf, x-v'f-^rm \z%± 20 

Jife^SSr^— <h -< if Mz J; 5^?fe£ 

[0 0 9 8] £^*£iblttf?8 Ott, 7-A8 ll;±o 
T?^4 1 £ffit?FU ^'^ajf 1 1 

«WJ* ±5**161 <i-*fe*>, ±T*(6]) rote, ttfitt 
B5»w5pff**l«n 7k¥*(6]) *s#*UV\ 

[0 0 9 9] ^oo^ic^Ma^Bl O 1 (CjoV^-Cb, £ 
^4 1 *«Sttfc^fc«fl^fc:R»^»«-r3 w £ 30 

[oioo] rw^^^a^s i o i trj&ftfi, 
^4 l&v^^i&mmi i ftx-mmzitz ^ tizzy ^ 

[oioi] [^^^Ma^eroigfflOT ±U(omm<D 

^SC«5l?x/N«ii|?ll o 01*. MxJi, 

fif. 1) (C'?i^S r j. i/ ^^^-r^ - t^s-r-^, 40 

2) ^-f^/Ha5?§M«t5: 

3) ^i/^v^jgSSri*«)^r ir^-c#s o 

[0 10 2] £i=>U:, ^x^igiiooil, #-?LfC 

Hi: bT»igr-$)5o K.Sakaguchi et al. , Jpn. Appl. 
Phys. Vol. 34, parti, No. 2B, 842-847 (l995)tC*3V *T, # 
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#»<4Sfc. K?Lgj±iS:-c-#*< *i?, SMWici* 
[0103] y = ^mmz^im-y y 

SOI ^■3i>' N S:$S5^"t"'5*^l^ioV'>"Cli > 10CD5IMS 

[0 10 4] Lt5>U itV^^JtroJ.i/^^^ffiSrffl 
^tt, #?L§C->y =>-^*s^s/f 1 v^r < t 9B**£n 

^^■yZivZo r.roSS«0^S*^s/5 L >'^li, SOI 

* b\zm\,^$at*>mmt$-m*m*tiz kz.*>xh 

[0105] ±IBW i^a^fi 100 Sr#t?LSf •> y 
T"^^^SrSib$-arSi^l-«t9, S O I m<omft(0\3. 
«p°pfiro s o i s«^ffiiiti-s r t ^-e# z><, 

[0 10 6] Sblr, ^^^<ojgtblc*n^T, S^S: 

[0 10 7] WT<-, -hlEcD^IIJSw^^^S^^yN 
-To 

[0 10 8] E9 8U, **#ai*:«>»Ji*«feS:^-rxe 
S->y ^^S^^^TLSv-y =->S5r^L, ^?LfC 
<l4l6«URS:«fifebfcSISl«>««i:, 9lifflSU^2 
ir, ^l<7?S«ro55S^e,mf B ->y =>S«-SrlS** 

[0 10 9] »T, 0 8£#fi?.L*75se>i(^#g#<OA 
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[o 1 1 oj 5tT. mi <Dm&zMf8.i-ztzit><Dmm£k 

S i gffiS 0 1 Srfflf Ut, t(0^.mm±i^TlWS i 
!5 0 2$:ifiSt5 (1218 (a) #P£) 0 &^T-, 

is ii5 0 2©j:i;'>)i< th~m<D^Knm 5 0 

3*Ml&-t5> (0 8 (b) #P£) . mS!50 3t 
LT(4, Mjttf, Igi&Si&S i ®, ^IS if. 
s if, ^fSBUi, 

STefcs. #&i\Mm 5 o 3 Kii4, mosfet 

[0 1 1 1 ] ##-?L®S5 0 3W±tr|i, SiO,|5 10 

0 4S:MU itt^^iroS«i:i--5ri:^»*L^ 
(El 8 (c) #R8) „ r<OS i Ot/15 O 4 14, m^<£> 

IST-1 1 £ ft 2 roSfi 5 0 5 t &A!i 9 

[0 112]#CV^e, S i O t ^5 O 4 5r^tf i pf^L 
"C, 1 1 ©SS i: 1 2 wSfi 5 o 5 i: ^ifit^f 

3 das (a) &m . Biffift-g-aas, ad/em 

[0 113] ^?LSl5 03tLT, ¥t£AS if* 

^siaots i oj5 o 3&te&\sitmzm2<om 

S5 05 tBfi!?-&^1i:-5wi^^LV\ 
[0 1 1 4 J I20SS5 0 5t LT(4, S i S 

1 g«±Ks i o t m*M&vtz.mm. mam^m® 

^E5 0 5{4, I£?)-&t?-fr(r^$tt-5ffi/i5+^iC¥at? 
fc*Ui+#-C-<fc 9 , ffiroflBSroSfiTfcotfcAW 30 
[0115] 1218 (d) 14, Si O t Jl5 0 4 5: 

if LTft 1 »Ii £ ft 2 coglSi: SrftS t> £-*M*rfc:R««: 
^LT^-Stf*, iWS iO,I5 04lt 
0 3SfcliS2©SS^S i T?«u^»&fcH:Htt*<T 

[0 116] £fc, fl£9-g-:b-ti:<D&U::i4, ftiro&tRi 

[0 117] #^T\ #?LSS if5 0 3«i:LT, 
ftlwS«£ft2<oS;&J;«?l&*-?-.5 (@8 (e) # 
fig) „ &3z<Djjmt LTI4, WfiiJ, flFSJ^V^ttaiy^-V 40 
mj;5»l«)*S (ft 1 «?S«SrJgSiS) #?L« 

15 03 zmiz Lrft i <r>mmtm 2 cornet ^^m-r 

ftlcoS«l^ebfc#?LKS i £|&*U iHSKJCC 
■C^rW^E^spS'fk-r-S i i: let 9 fSfii/fl-T -5 r <t 

[0 118] &<^T-, ^?LSS if5 0 2Sr5SKWI-^ 
5/^V^b-C^*-t-5 (08 (f) #fi&) „ 
V^Khfc. ±IE©?xAMMl0 0Sfciil0 1«! 

wtf>?^MH!g|El4, fr*^ CO© 50 



118 (e) |Zjji-t-p*/<0 fcJ.y^V^ttfcJf&^K: 

sm^^mx-mm m^&^mm^^tz 

3 b&nmm 5 0 4 -fcro^s/^Vi/jliRJfc/JSjSK 

fc<5<£>(4, «W«K<fc5^;y^v?\£>{Eitl4, &&lim 
m 5 0 3 «fc 9 t> #^Lffg 5 0 4 (C*t LTglitfKjg r. -5 7>> 

[01 19] &&HKm 5 0 3 ^S^ifeS S i -C-fcS«-& 

miwrnx-bz, 

[0 12 0] (a) %im 

(c) /<y7r-KM 

(e) &m • • m&t<om-&m 

rnbWxy^y^CJ:*), #Mi5 0 2S:W« 
fcaiy*-i^U ^roTlt-fc5mtl5 0 3 (* 
^Ss i) *^-rr.i*st?#5. rroip^i^fyir 
ttfc J: y^^SEftfcOH:. #?LSS i 

14, »*3fe*ffi«Sr*i-Sfc«>» **7LKS 
Toi y ^ ^^©iffr «s*ftTil ^tz.#>Xtb -So 
[0121)18 (e) 14, ±l2wS!it*)S^J;t?#b 

«Hxtf, ft2C0*«5 0 5W«ffiW^«JdS:o-C, 
WI5 0 3 *^f B S i€) dSJPffl*»o«&— 

[0122] MjLWC , ft 2 <D»« 50 5i L."Ciffe^t4cO 

[0 12 3] 

<^Sk£B£lt-r5 5. 
[0 12 4] 
[0EB«iffi**tiiK] 

m 1 A] *3BW<o#a*llll6o»IB»=«5 ^^''^S 

[bub] *^ymmmm<D®.\&mi$.$:7r:-rmx'$>z> 0 

[E12A] ^^^coM®b^SrIftB^-r5fe*WEIT-fo 
[£12 B] <tx.^<DmmJjiK.%:?AW-tZ>tztf><Dmxib 

5. 

[El 2 C ] ? ^^C9}g®)^SrtftB^-r ^ 1tlb<DWXib 
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<5o 12 4it-^7D"|f 

[02D] $=^<Dffimtt : 6:&9l'fZ>1tib<Dmx*»> 13, 13' S»3t«SB*t 

So 13 a, 13b ^ 

[02E] »>3i^©»»**«:ttW*-5fcii)^H-e*> 14 ffiffi 

5 0 2 1 ^m^N^yu^ 

[B 3 ] »»3£«ffl«-a)*fi8«Sr*-t-H-efcS. 3 1, 3 1* *^SElM8ffi 

[H4 ] mw}^mutt<Di&<Dm!&Mz^-fmx*ihz> 0 3 1 a , 3 1 a » je^as 

[@5a] "?^yNtos3ee*m^iiA/f£^oi/Niaa^^ 31b mnffia^K 

[gisBi ^x/N^B^a^uf^x/^i^ 10 3 1 d mm 

[Ei6A] y~^mmtt<ofc<Dm*w$\-ttt#><Dm 51 jg^ssai 

T-fc^o 6 1 m^t&m 

[06 B] 9*/N»tti*a;<Ott<Ofif!IS:ttW-t-5fcft^H 6 2 

X'foZo 7 1 

[0 6 C] l>*^»»**^il&0«S:RWt"6fc«>OH 8 0 $ ^&tmm 

Xh&o 8 1 T — A 

IB6D] !>xAift*a(OiWflS:R?gt5fc6oa 100, 101 

r-fo^o 501 ipittsiStt 

IH7 1 20 5 0 2 «Sii 

<0«»«J«&*t-B^fc5p 5 0 3 tt&lV&M 

[08] *»*Kflc^«36*SS:*-t-xeH"T?*>5o 5 04 Si Oi/f 

[»f^B«] 5 0 5 $2(OS® 

1 1 



IH1A] [BIB] 
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[02A] [02B] [02C] 
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[05B] [@6A] IEI6B] 
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